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1. INTRODUCTION
Housing is the main asset of most house-
holds both in Spain and in many other devel-
oped countries. It is also the security for a sig-
nificant part of the loans granted by Spanish 
deposit institutions. Consequently, through their 
effects on household consumption and invest-
ment decisions and on the financial position of 
households and financial institutions, changes 
in house prices have potential implications for 
the macroeconomic and financial stability of the 
Spanish economy.
Real house prices in Spain have doubled 
over the last 25 years. As a proportion of aver-
age household income they have increased 
significantly, being among the highest in the de-
veloped countries. Between 1997 and 2002, the 
average price of appraised housing in Spain 
rose by 78%, and the latest official information 
for 2003 Q1 (an annual rate of increase of 
17.5%) shows no sign of moderation in this 
growth, despite the economic downturn. How-
ever, it should be pointed out that GDP and 
employment continue to grow at positive rates 
(unlike, for example, in most of the euro area), 
that expectations regarding the continuation of 
this process are favourable, while interest rates 
on mortgage loans are holding at what are, in 
historical terms, notably low levels.
These circumstances would seem to warrant 
asking how the recent behaviour of the price of 
housing in Spain relates to that of its basic deter-
minants. Given the special characteristics of this 
real asset, which combines the properties of a 
consumer durable with those of an investment 
asset, there are a number of possible approach-
es to this analysis. This article summarises the 
results of two recent studies in this area carried 
out by the Research Department of the Banco 
de España, which take different approaches.
Following this introduction, Section 2 sum-
marises the results of the analysis of house 
prices in Spain carried out in Martínez and 
Maza (2003), which basically explores the na-
ture of housing as a consumer durable. Under 
this approach (referred to below as the macr-
oeconomic approach), the price of this real as-
set is essentially related to macroeconomic varia-
bles such as household disposable income and 
the cost of mortgage finance. Section 3 summa-
rises the results of the alternative approach of 
Ayuso and Restoy (2003), which focuses on the 
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financial properties of the housing asset (finan-
cial approach), analysing by means of a general 
asset pricing model the theoretical relationship 
between their price and the “dividends” they of-
fer, whether in the form of rents or accommoda-
tion services. The main conclusions of the arti-
cle are presented in Section 4.
2. MACROECONOMIC APPROACH
The traditional analysis of house prices un-
der this approach starts with an equation for the 
demand for housing derived from the theory of 
durable goods consumption (1). According to 
this theory, the demand of the representative 
consumer, in a particular period, depends basi-
cally on their income and the total cost of own-
ing a house during such period. The latter, 
known as the “user cost”, is equal, in the ab-
sence of capital market imperfections, to the 
opportunity cost (net of tax effects) of invest-
ment in housing, plus depreciation, less the ex-
pected change in house prices. The opportunity 
cost, in turn, depends on the investment and fi-
nancing alternatives existing at any given mo-
ment. Demand will be higher the higher the av-
erage household disposable income and the 
lower the user cost. The latter will be lower the 
lower the cost of financing, the lower the returns 
on alternative investments and the larger the 
expected increase in house prices.
To estimate the theoretical price of housing, 
the demand equation is turned round, so that 
the price becomes the variable explained by the 
determinants mentioned above and the existing 
number of dwellings. Since the latter is endog-
enous, it is frequently replaced by variables that 
characterise the behaviour of supply in this 
market. In practice, demographic variables (to 
correct for the fact that the assumed represent-
ative consumer does not exist) and factors relat-
ing to the existence of credit restrictions are 
also included in the equations. In addition, the 
static equation is usually supplemented with 
dynamic terms which may appear as a conse-
quence not only of the influence of future-price 
expectations on user cost, but also of the exist-
ence of adjustment costs in supply (possibly 
non-symmetric), of the so-called “psychological 
aversion to losses” of owners and of the effects 
of price changes interacting with credit restric-
tions. All this tends to give rise to significant in-
ertia in house prices.
Before commenting on the results of the esti-
mates, it is worth noting, as seen in Chart 1, that 
house prices in Spain deflated by the CPI, albeit 
with fluctuations, have shown a tendency to rise 
(1) See, for example, Muellbauer and Murphy (1997)
Sources: Ministerio de Fomento, INE and Banco de España.
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over the last 25 years (2). At the same time, 
there has been a close relationship between 
house prices and household disposable income. 
The periods in which the former rose most in 
real terms (1978-79, 1986-91 and 1998-2000) 
coincide with periods of growth in the spending 
capacity of households. However, on one hand, 
this correlation has been less strong since the 
mid-1990s (in the latest stage of the cycle, the 
increase in real house prices started with some 
lag and continued during the 2001-2002 slow-
down) and, on the other hand, it cannot by itself 
explain the trend in prices which, since the 
mid-1980s, have also tended to rise relative to 
average household disposable income. This 
suggests that there may have been a structural 
change in the long-term equilibrium relationship 
between house prices and household income.
The most likely explanation for such a struc-
tural change may be found in the progressive 
increase in the accessibility of bank loans, which 
is reflected by the ratio of housing credit to 
household disposable income (see Chart 1). Un-
derlying this greater availability of credit to 
households for the purchase of housing is the 
greater efficiency and competition in the Span-
ish banking system and, especially, the fall in 
nominal interest rates associated with the proc-
ess of convergence of the Spanish economy 
and its entry into the euro area (3). However, in 
practice, it is difficult to identify the effect of this 
structural change, since the variables that might 
approximate it (such as the aforementioned 
credit-to-income ratio and the level of nominal 
interest rates) are highly correlated with dispos-
able income (with sample correlation coefficients 
of 0.92 and 0.51, respectively). In addition, the 
credit-to-income ratio is strongly endogenous.
In fact, the problem of multi-collinearity be-
tween the variables and the strong inertia in 
house prices mean that it is difficult to obtain 
empirical specifications in which many of the 
variables mentioned above as being potential 
determinants of house prices are significant (4). 
Table 1 summarises some of the results of the 
(2) See Martínez and Maza (2003) for the details of 
construction of the variables used.
(a) Restricted parameter.
(b) s: standard deviation of the regression residual; DW: Durbin Watson statistic; Q(4): fourth order residual autocorrelation test; Cointegration test
of Banerjee, Dolado and Mestre (1998), whose critical values at 5% are -3.64 and -3.91, so that the existence of cointegration between the variables
in levels is not rejected.
Note: (*) Statistically significant variable at 10%. (**) Statistically significant variable at 5%. (***) Statistically significant variable at 1%.
Constant -1.32 *** 0.72 ***
Growth rate of real house prices t-1 0.66 *** 0.59 ***
Growth rate of real income t 2.16 *** 1.91 ***
Change in the nominal interest rate t -1.30 *
Stock market returns t (from 1995) -0.16 *** -0.14 **
Real house prices t-1 -0.49 *** -0.19 ***
Real household income t-1 1.36 *** 0.19 (a)
Nominal interest rate t-1 -0.86 ***
STATISTICS (b):
R
2 0.86 0.86
se(*100) 3.23 3.25
DW 2.41 2.61
Q(4)(p-value) (0.21) (0.13)
Cointegration test -4.92 -4.04
LONG-TERM ELASTICITIES:
Real household income 2.78 1.00 (a)
Interest rate -4.50
MODEL 1 MODEL 2
Determinants of house prices in Spain
Dependent variable: growth rate of real house prices
Annual data for 1978 to 2002
TABLE 1
(3) With no change in the level of real interest rates, a 
decline in inflation reduces the financial burden of credit 
during the initial years of its life. Since the initial financial 
burden is generally the main restriction on the granting of 
credit, this reduction helps to relax credit restrictions. This 
effect may be very important, as the example in Nickell 
(2002) shows.
(4) See also Bover (1992).
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estimates presented in Martínez and Maza 
(2003). Column 1 presents the results of esti-
mation of the basic model. The rate of growth of 
house prices depends positively on the same 
rate of growth lagged by one period and on the 
increase in income and, negatively, on stock 
market returns from 1995 (when equity invest-
ment became more widespread among Spanish 
households) and on the deviations of the price 
of housing from its long-term equilibrium, deter-
mined exclusively by the path of income (5).
On the basis of statistical tests, the exist-
ence of a long-term equilibrium relationship be-
tween the level of house prices and household 
disposable income can be accepted, but the 
long-term elasticity of the former with respect to 
the latter is 2.8. Such a high value might be 
partly reflecting the effect of the relaxation of 
credit restrictions already referred to above. If 
this elasticity is restricted in the long term to a 
more theoretically plausible value of one, the 
nominal interest rate (which would reflect both 
the effect of changes in the real interest rate on 
the user cost and the effect of the decline in the 
inflation rate on credit restrictions) is clearly sig-
nificant (column 2), with a long-term semi-elas-
ticity of –4.5, and the existence of a long-term 
relationship between price, income and the in-
terest rate is maintained.
Given the difficulty of separating, on the ba-
sis of the sample information, the effects of 
changes in income and changes in credit re-
strictions, Chart 2 shows the results of estimat-
ing the equilibrium price of housing in Spain, in 
the short and long term, using the two models 
presented in Table 1. As can be seen, these two 
models offer a broadly similar view of the path 
of house prices. They have tended to fluctuate 
around their equilibrium value, normally moving 
towards it at a relatively slow speed. In fact, the 
recent upturn began with housing undervalued, 
as a result of excessive correction of the over-
valuation in the late 1980s. Part of the growth 
since then can, therefore, be interpreted in 
terms of adjustment towards equilibrium levels 
which, during most of the 1990s, tended to be 
above the observed prices.
However, the increase in prices has now 
gone beyond merely closing this gap. On aver-
age in 2002, therefore, the real price of housing, 
according to these models, stood between 8% 
and 17% above its long-term equilibrium level. 
The estimated overvaluation is greater accord-
ing to the model with no restriction on long-term 
income elasticity. That said, comparing the val-
ues observed with those corresponding to the 
short-term path of adjustment shows that the 
current situation is in line with what might be 
expected, given the characteristic inertia of this 
market and, in particular, the slow speed of ad-
justment towards equilibrium in past periods. 
This speed is higher in the unrestricted model, 
in which the distance to equilibrium is also 
greater.
3. FINANCIAL APPROACH
As mentioned in the introduction, housing is 
the most important asset of most Spanish 
households. Seen from this perspective, its 
price, like that of any financial asset, should be 
related in some way to the flow of income that it 
provides to its owners. More specifically, the 
price should, in equilibrium, be equal to the dis-
counted present value of the flow of present 
and future income. In the case, for example of a 
share, this income takes the form of dividends. 
In that of housing, it consists of either the rents 
received by the owner (when it is rented out) or 
else the accommodation services provided 
(5) Although the user cost is not significant in the esti-
mates made, this may be partly because the lagged price 
growth variable already reflects a large part of the effect of 
the user cost through its influence on expectations of the 
future change in prices.
Sources: INE, Ministerio de Fomento, Tecnigrama and Banco de
España.
(a) Series of prices, deflated by the CPI, in logs.
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(when it is occupied as a first or second home). 
In the literature, various authors (see, for exam-
ple, Case and Shiller, 1988) have applied this 
approach (which is equivalent to that underly-
ing, for example, the analysis of P/E ratios in 
the case of equities) to the study of property 
prices.
This approach is adopted by Ayuso and Re-
stoy (2003) but, unlike the usual procedure in 
such studies, they allow the discount factor ap-
plied to future income to change over time, in 
accordance with the variables that determine 
the readiness of agents to substitute future for 
present consumption. More specifically, they 
use an asset pricing model (that is inter-tempo-
ral and stochastic), in which households decide 
how many goods (and other services) to con-
sume and how many accommodation services 
to demand, in accordance with the prices there-
of and their income. The latter may derive from 
employment or from their asset portfolio, which 
may include housing itself.
Logically, in equilibrium, the price of accom-
modation services must coincide with that of 
renting a dwelling, since any household can ac-
quire such services by doing the latter. Also, it is 
demonstrated that the house price-to-rent ratio 
(the equivalent of the P/E ratio for shares) de-
pends positively on expected future rents (or 
prices of accommodation services, in the case 
of owner-occupied housing) and negatively on 
the discount factor. This, in turn, varies in ac-
cordance with the expected growth of a con-
sumption basket consisting of accommodation 
services and other goods and services, as well 
as a parameter measuring the inter-temporal 
elasticity of substitution of consumption (6).
Using the above theoretical relationship, it is 
possible to estimate the equilibrium value of the 
house price-to-rent ratio at any given moment. 
There are, however, two problems. First, neither 
the amount of the consumption-accommodation 
basket acquired nor its price are directly observ-
able, information only being available on the 
amounts and prices corresponding to each of 
their components (rents and aggregate con-
sumption). Second, household expectations re-
garding the future path of rents and consump-
tion of the above-mentioned basket are not di-
rectly observable either.
The first of these problems is resolved by a 
number of transformations and approximations 
that enable the equilibrium relationship to be 
reformulated in terms of prices and amounts di-
rectly observable on the market. As for the sec-
ond, the paper follows an approach that is rela-
tively standard in the literature, which involves 
estimating expectations on the basis of the pro-
jections of VAR (vector autoregression) models 
explicitly formulated to predict the future behav-
iour of the variables in question, on the basis of 
their own past and of that of other relevant mac-
roeconomic variables (e.g. GDP growth and 
changes in wealth and interest rates).
The model estimation procedure also takes 
into account that, as under the macroeconomic 
approach, there may be temporary differences 
between the equilibrium and observed values. 
Consequently a short-term adjustment path is 
estimated along with the equilibrium values.
The empirical part of the paper considers 
three countries (the United States, the United 
Kingdom and Spain). The long-term equilibrium 
house price-to-rent ratios, and the (short-term) 
adjustment path towards them are estimated for 
these countries (7). In all three cases, the results 
of the estimation satisfy the usual goodness-of-
fit requirements (8). Also, the presence in the 
equations of a coefficient with an economic in-
terpretation (the inter-temporal substitution pa-
rameter) means that its estimated value can be 
compared with those obtained in other studies, 
which provides an additional check for the suita-
(6) Readers interested in the technical details of the 
model should refer to the original paper.
Source: Banco de España.
(a) In logs.
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(7) The period considered is 1987-2002. See the origi-
nal paper for details of the specific series used in each 
case.
(8) In particular, there are no symptoms of autocorrela-
tion in the residuals and the so-called Sargan test validates 
the set of instruments used in the estimation.
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bility of the approach taken. The estimated inter-
temporal substitution parameter is around 0.2 
and 0.3 for the United States and Spain, and 
around 0.8 for the United Kingdom. In the first 
case, the estimates are in line with those ob-
tained in other studies, while in the second they 
are towards the upper end of the scale.
Chart 3 shows, for Spain only, the estimated 
equilibrium ratios and adjustment path, as well 
as the related observed values. As can be seen, 
subject to the proviso that in this case the ratio 
depends not only on house prices but also on 
rents, Chart 3 tends to confirm the results ob-
tained under the macroeconomic approach in 
the previous section.
In the first place, house prices in Spain (rela-
tive to rents) show signs of undervaluation in the 
first half of the 1990s, as a consequence of 
overreaction to the overvaluation that existed at 
the end of the 1980s. However, the gap began to 
be corrected between 1997 and 1998 and the 
consequent upward trend eventually led to the 
ratio exceeding its equilibrium value by around 
20% at end-2002 (the end of the sample).
Despite this overvaluation relative to the 
long-term equilibrium levels, the values ob-
served are close to the estimated adjustment 
path, as was the case under the approach of 
the previous section. Thus, the recent price 
movements are, according to the results of the 
model, in line with those that might be expected, 
given the slow adjustment that usually charac-
terises the behaviour of this market.
4. CONCLUSIONS
The analysis of the price of housing in Spain 
in this article (based on the results obtained 
from the models and methodologies used in 
Martínez and Maza (2003) and Ayuso and Re-
stoy (2003)) suggests that this asset was some-
what undervalued in the second half of the 
1990s, owing to an excessive correction (in real 
terms) of its value from 1991. This undervalua-
tion has, however, been more than offset by the 
strong growth towards the end of the decade, 
so that in 2002, when the sample ends, prices 
were above their long-term equilibrium level. 
The magnitude of the overvaluation, depending 
on the approach and model considered, is be-
tween 8% and 20%.
The behaviour of the price of this real asset, 
with its fluctuations and strong inertia, is not 
without precedent in the Spanish economy or, 
indeed, in the history of other developed coun-
tries. In fact, in accordance with the estimated 
models, the recent developments in house 
prices in Spain and the resulting overvaluation 
are, generally, compatible with the usual dy-
namics of adjustment in this market. In conse-
quence, and subject to the caveats that should 
accompany exercises like the ones carried out, 
a reduction may be expected in the rate of 
growth of this price towards levels more in line 
with the trends in the long-term fundamentals. 
However, obviously, the longer this convergence 
is put off the greater will be the risk that the 
necessary adjustment ends up occurring more 
rapidly than is desirable.
23.9.2003.
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